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(54) IC card connector device 

(57) In an IC card connector device capable of hold- 
ing, a push rod at a push position while an IC card is 
connected, a heart-shaped cam groove 10 capable of 
holding a push rod 4 at two positions or a push position 
and a projecting oosition in association with a transmis- 
sion pin 12 is formed on the outside surface of a frame 
3 having a guide groove 3a for inserting and withdrawing 
an IC card T which is formed on the inside surface there- 
of and a lock lever 1 6 is held to a knob 4a at the extreme 
end of the push rod 4 to thereby lock the push rod 4 at 
the push position by the lock lever 16 while the IC card 
1 is connected When the IC card l is to be discharged, 
the lock of the push rod 4 is released by actuating the 
lock tever 16 and thereafter the knob 4a is pressed to 
thereby move the push rod 4 from the push position to 
the projecting position. Then, an eject arm 5 is turned 
by pressing a drive plate 15 by the transmission pin 12 
in the process that the push rod 4 is moved again from 
the projecting position to the push position to thereby 
discharge the IC card l . With this arrangement the dis- 
charge of the IC card, against the operator's intention 
which has connected can be prohibited and the size of 
an eject mecnanism can be reduced. 



FIG, 
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Description 

[0001] The present invention relates to an IC card 
connector device provided with equipment which is 
used by inserting and withdrawing an IC card thereinto 
and therefrom and more specifically, to an eject mech- 
anism for discharging a loaded IC card. 
[0002] Usually. IC card connector devices are sche- 
matically arranged such that they include a pin header 
unit in which a multiplicity of ptn contacts to be connect- 
ed to socket contacts in an IC card are disposed in a 
housing, frames for guiding the IC card when it is insert- 
ed or withdrawn, an eject mechanism for releasing the 
loaded !C card from the pin contacts, and the like. There 
are also known IC card connector devices which include 
a pin housing formed integrally with frames 
[0003] Conventionally, widely employed eject mech- 
anisms are composed of a push rod held on the outside 
surface of a frame so as to reciprocate in the insertion/ 
withdrawal direction of an I C card and an eject lever 
turnabiy suppoaed by the frame or a pin housing with 
an end of the eject lever engaged with the push rod. 
When the push rod is pushed in an IC card connector 
device provided with this type of the eject mechanism 
in the state that the IC card is loaded, since the claw 
portion of the eject lever which turns in association with 
the push rod presses the IC card toward the operator's 
side, the operator can simply draw out the IC card with 
his fingers. However, this arrangement has such a draw- 
back that since the push rod projects toward the opera- 
tor's side in the state that the IC card is loaded, the IC 
card is discharged against the operator's intention by 
the erroneous operation of the projecting push rod. 
[0004] Whereas, the IC card connector device dis- 
closed in Japanese Unexamined Utility Model Publica- 
tion No. 6-13072 comprises first and second transmis- 
sion levers which couple a push rod with a slide plate 
through a link, a third transmission lever which is turna- 
biy supported by the first transmission lever and en- 
gaged with and disengaged from the second transmis- 
sion lever and a heart-shaped cam mechanism which 
can hold the push rod at a push position and a first pro- 
jecting position so that the push force of the push rod 
can be selectively transmitted to the slide plate in ac- 
cordance with a projecting amount of the push rod. That 
fs. when an IC card is loaded, the push rod is held at the 
push position and the third transmission lever is not en- 
gaged With the second transmission lever However 
when the push rod is projected up to the first projecting 
position by the heart-shaped cam mechanism and 
thereafter it is further pulled to a second projecting po- 
sition on the operator's side the third transmission lever 
IS engaged with the second transmission lever at the 
second projecting position Thus when the push rod is 
pressed in the direction of the push position in this state, 
the press force is transmitted to the slide plate [hrough 
the respective transmission levers so ihat the slice plate 
presses the IC card to the operator's side Therefore. 



the IC card can be prevented from being discharged 
against the operator's intention in such a manner that 
the push rod is held at the push position while the IC 
card is connected and projected up to the push position 
5 only when the IC card is discharged 

[0005] As descnbed above, according to the IC'card 
connector device disclosed in the above publication, 
since the push rod is held at the push position while the 
IC card is connected and projected only when the IC 
fo card is discharged, the !C card can be prevented from 
being discharged against the operator's intention. Fur- 
ther, when the push rod is erroneously projected regard- 
less of that the operator does not desire to discharge 
the IC card, the push rod can be held at the push position 
^5 again without discharging the IC card by pushing the 
push rod from the first projecting position without pulling 
out it up to the second projecting position, whereby the 
operability of eject operation can be improved. 
[0006] However, there is a problem that since the 
20 three transmission levers coupled with each other 
through the link are interposed between the push rod 
and the slide plate and the press force of the push rod 
IS transmitted to or shut off from the slide plate in ac- 
cordance with the attitude of the respective transmission 
25 levers, a large space is necessary to turn the respective 
transmission levers and the miniaturization of the IC 
card connector device is prevented by it. Since the re- 
spective transmission levers must be inevitably dis- 
posed to the top surface or bottom surface of an IC card 
^0 insertion port because of the above reasons, and in par- 
ticular -since a plurality of sets of the respective trans- 
mission levers must be disposed in a vertically piled 
state by securing a sufficient space in an IC card con- 
nector device which permits at least two IC cards to be 
^5 inserted thereinto and withdrawn therefrom, there is 
caused a problem that the size of the IC card connector 
device is increased in a height direction. Further the IC 
card connector device has a problem that eject opera- 
tion is troublesome because it requires to perform oper- 
■^0 ation three times in ordinary eject operation, that is. op- 
eration for projecting the push rod held at the push po- 
sition up to the first projecting position, operation for pull- 
ing out the push rod located at the first projecting posi- 
tion up to the second projecting position and operation 
-5 for pushing the push rod projected to the second pro- 
jecting position to the push position. Further there still 
remains a problem that when the push rod is erroneous- 
ly projected up to the second projecting position, the IC 
card IS discharged against the operator's intention 
so [0007] The present invention is arranged such that 
cneck means is provided with a push rod capable of re- 
ciprocating between a push position and a projecting po- 
sition for locking the push rod at the push position or 
releasing the lock of the push rod. After the push rod is 
^5 projected from the push position to the projecting posi- 
tion by releasing the lock thereof an IC card ^s dis- 
charged in the process that the push red is moved frorn 
the projecting positiofi to the push position again With 
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this operation, when it is not desired to discharge the IC 
card which has been inserted, the discharge operation 
of the IC card is prohibited by locking the push rod at 
the push position by the check means Thus, a draw- 
back that the IC card is discharged against the opera- 
tor's intention can be overcome 

[0008] According to the present invention, an IC card 
connector device includes frames for supporting an IC 
card so that it can be inserted and withdrawn and a push 
rod capable of reciprocating between a push position 
and a projecting position, in which when the iC card is 
inserted, the push rod is located at the push position, 
the push rod is moved to the projecting position in this 
state by the First push motion of the push rod and the IC 
card is discharged by the second push motion of the 
push rod executed at this projecting position and the IC 
card connector device comprises check means for lock- 
ing the movement of the push rod or releasing the lock 
of the push rod at the push position of the push rod. 
[0009] With this arrangement, when it is not desired 
to discharge the IC card which has been inserted, the 
discharge operation of the IC card is prohibited by lock- 
ing the push rod at the push position by the check 
means. Thus, a drawback that the IC card is discharged 
against the operator's intention can be overcome. 
[0010] By providing a transmission pin capable of 
holding the push rod at the two positions or the push 
position and the projecting position and a heart-shaped 
cam mechanism composed of a heart-shaped cam 
groove and the push rod is locked at the push position 
by the check means, it can be prevented that the IC card 
is discharged against the operator's intention.- On the 
other hand, since a transmission pin is caused to trace 
' a heart-shaped cam groove in one direction by the first 
push motion of the push rod in the state that the lock of 
the push rod is released by the check means at the push 
position and can reciprocate between the push position 
and the projecting position, the IC card which has been 
inserted can be discharged by the second push motion 
of the push rod from the projecting position to the push 
position. Further since the eject mechanism can be in- 
tensively disposed to the outside surface of the frame 
and the push rod. the size of the eject mechanism can 
be reduced and. in paaicular it can be preferably ap- 
plied to an IC card connector device corresponding to a 
plurality of IC cards. 

[0011] Any check means may be used as the above 
check means so long as it can selectively permit the first 
push motion of the push rod and the check means may 
be mounted to the side of. for example, a personal com- 
puter main body or the like where the IC card connector 
device is attached 

[001 2] The check means can lock the push rod or re- 
lease the lock thereof when it is manually actuated. 
When the check means is arranged to automatically lock 
the push rod at the time it is pushed, the check means 
can more securely prevent the erroneous discharge of 
the IC card 



[001 3] The check means can be composed of a lock 
lever which is slid or turned, and when the lock lever is 
attached to the push rod at the time, the check means 
can be integrally arranged with the push rod and the size 
^ thereof can be reduced. In particular when a knob is 
attached to the push rod and the lock lever is disposed 
in the knob, operability of the check means can be im- 
proved when It performs locking and fock releasing op- 
erations. 

w [0014] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which; 

FIG. 1 is a plan view showing the state that an IC 
'5 card is loaded on an IC card connector device ac- 

cording to an embodiment of the present invention: 
FIG. 2 is a plan view showing the state that the IC 
card is removed from the connector device: 
FIG. 3 is a plan view of an ejection mechanism pro- 
20 vided with the connector device: 

FIG. 4 is an exploded perspective view of the eject 
mechanism: 

FIG. 5 is a view describing a heart-shaped cam 
groove: 

FIG. 6 is an folded view showing the cam surfaces 
of the heart-shaped cam groove: 
FIG. 7 is a view describing an operation of the eject 
mechanism of FIG. 3: and 

FIG. 5 is a view describing a modification of a lock 
^0 lever 

[0015] An embodiment will be described with refer- 
ence to drawings. FIG. 1 is a plan view showing the state 
that an IC card is loaded on an I C card connector device 
according to an embodiment of the present invention. 
FIG. 2 is a plan view showing the state that the IC card 
is removed from the connector device. FIG. 3 is a plan 
view of an eject mechanism. FIG. 4 is an exploded per- 
spective view of the eject mechanism. FiG. 5 is a view 
-0 describing a heart-shaped cam groove. FIG. 6 is an fold- 
ed view showing the cam surfaces of the hean-shaped 
cam groove, and FIG. 7 is a view describing an opera- 
tion of the eject mechanism. 

[0016] As shown in FIG i and FIG. 2. the IC card con- 
nector device according to the embodiment mainly com- 
prises a pin housing 2 to which a multiplicity of pin con- 
tacts (none of them are shown). are inserted under pres- 
sure and fixed in a predetermined arrangement so that 
the socket contacts m an IC card 1 are connected there- 
to a pair of frames 3 fixed to both the right and left sides 
of the pin housing 2 for guiding the IC card 1 from both 
the sides in the width direction thereof when it is inserted 
or withdrawn, a push rod 4 attached to one of the frames 
3. an eiect arm 5 turnably supported by the pin housing 
2 first and second turning arms 6 7 and the like and an 
eject mechanism which will be described later is inter- 
posed between the push rod 4 and the eject arm 5 
[0017] A first support shaft 5 and a second support 
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shaft 9 are provided with the pin housing 2 with a specific 
intenyal defined therebetween and an end of the eject 
arm 5 is turnably supported by the first support shaft 5 
A coupling hole 5a and an engaging portion 5b are 
formed to the eject arm 5 and the engaging portion Sb 
projects to the outside of the frame 3 The first turning 
arm 6 is also turnably supported by the first support shaft 
5 and a claw piece 6a for pushing out the IC card 1 and 
a tongue piece 6b projecting into the coupling hole 5a 
of the eiect arm 5 are formed to the first turning arm 6 
The second turning arm 7 is turnably supported by the 
second support shaft 9 and a claw piece 7a for pushing 
out the IC card l and a tongue piece 7b projecting into 
the coupling hole 5a of the eject arm 5 are formed to the 
second turning arm 7. 

[0018] The arrangement of the e|ect mechanism will 
be described below in detail based on FIG. 3 to FIG 6. 
The IC card connector device shown in the embodiment, 
which can be loaded with the two IC cards 1 along the 
upper and tower two-level guide grooves 3a formed to 
the inside surfaces of both the frames 3. is provided with 
the two push rods 4 for discharging both the IC cards ^ . 
However, since both the push rods 4 have fundamen- 
tally the same function and arrangement, one of the 
push rods 4 and the eject mechanism thereof will be de- 
scribed below. (FIG. 4 shows only one of the eject mech- 
anisms.) 

[0019] The push rod 4 has a knob 4a at an end and 
is held so that it can be reciprocated by a projection 3b 
disposed to the outside surface of one of the frames 3 
in the direction where the IC card l is inserted and with- 
drawn (the directions of arrows t. li in FIG. 3). A lock 
lever 16 as check means is held in the knob 4a so that 
it can slide in the directions of arrows iti. iv m FIG. 3. The 
lock lever 1 6 is formed to an L-shape and a one end 1 6a 
is exposed to the front surface of the knob 4a. Although 
the push rod 4 is always urged in the direction where 
the IC card l is inserted and withdrawn (the direction of 
the arrow ii of FIG. 3) by a coil spring 10. an amount of 
movement of the push rod 4 in the direction is regulated 
to a projecting position of FIG. 3 by a stopper piece 4b 
which IS abutted against a mounting fitting n secured 
to the frame 3. A transmission pin 12 having an L- 
shaped actuating portion I2a at an extreme end is 
swingably supported by the hole 4c of the push rod 4 at 
the other end and urged in the direction of the outside 
surface cf the frame 3 by a leaf spring i 3 locked to the 
push rod 4 

[0020] A heart-shaped cam groove 14 is engraved to 
the outside surface of the frame 3 and the actuating por- 
tion 12a of the transmission pin 12 is engaged with the 
cam groove l 4. As shown in FIG, 5 and FIG 6. the cam 
groove 1 4 has a plurality of cam surfaces A to E having 
a different height and the actuating portion i 2a of the 
transmission pin i2 traces the cam surfaces A to E in 
the direction of arrows in FIG. 5. A drive plate 1 5 is held 
on the outside surface of the frame 3 so that it can re- 
ciprocate along ihe direction where the IC card l is in- 
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serted and withdrawn and a receiving portion I5a 
formed by being bent from the dnve plate 1 5 is inserted 
into a slot 3c engraved to the outside surface of the 
frame 3. The slot 3c linearly continues to the cam sur- 
face D of the cam groove 14 and the receiving portion 
15a of the drive plate 15 reciprocates between the slot 
3c and the cam surface D. Further an engaging hole 
15b is formed to the drive plate 15 and the engaging 
hole 5b of the eject arm 5 passes through the frame 3 
>o and is engaged with the engaging hole l5b of the drive 
plate 15 

[0021] When the connector device arranged as de- 
scnbed above is not loaded with the iC card l . the push 
rod 4 is pushed in the direction of the arrow i of FIG. 3 
and held at a push position in the drawing. At the time, 
the actuating portion I2a of the transmission pin 12 is 
locked to the cam surface B of the cam groove 14 as 
shown in FIG. 7A and the push rod 4 is stably held at 
the push position by the tensile strength of the coil spring 
20 10 and the transmission pin 12 locked to the cam sur- 
face 8. 

[0022] When the IC card 1 is being inserted along the 
guide groove 3a of the frame 3. the IC card 1 moving 
toward the pin housing 2 causes the pin contacts of the 

25 pin housing 2 to be inserted into the socket contacts 
thereof under pressure while pushing the claw pieces 
6a. 7a of the first and second turning arms 6. 7. Thus, 
the insertion of the IC card 1 in a specific amount finishes 
the loading thereof with the secure connection of the IC 

^0 card i to the respective contact pins (refer to FIG. 1 ). At 
the time, since the first turning arm 6 and the second 
turning arm 7 turn in an opposite direction each other 
using the first support shaft S and the second support 
shaft 9 as their axis of turn, respectively and the turn of 

33 the turning arms 6. 7 is transmitted to the eject arm 5 
through the portion where the tongue pieces 6b. 7b are 
coupled with the coupling hole 5a. the eject arm 5 turns 
using the first support shaft £ as its axis of turn and the 
drive plate 15 moves toward the operator's side of the 

-0 frame 3 in association with the turn. With this operation, 
although the receiving portion I5a of the drive plate 15 
moves from the slot 3c to the cam surface D of the cam 
groove 1 4 as shown in FIG. 73. since the actuating por- 
tion i2a of the transmission pm 12 is locked to the cam 

-5 surface 8. the receiving portion l5a is not abutted 
against the actuating portion I2a. Thus, the push rod 4 
IS maintained in the state that it is held at the push po- 
sition while the IC card 1 is connected. 
[0023] When the IC card 1 is to be maintained in its 

30 loaded state after it is loaded, the one end I6a of the 
lock lever 16 exposed to the front surface of the knob 
4a is slid in the direction of the arrow iii in F!G 3 and the 
other end icb of the lock lever 16 is projected from a 
side of the knob 4a. As a result, the other end 1 6b of the 

33 lock lever i6 enters between the front surface of the 
frame 3 and the rear surface cf the knob 4a as shown 
in FIG 1 and locks the push rod 4 so that it csnnoi be 
further pushed from the push position Thus even if the 
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knob 4a IS erroneously pressed, the push rod d is not 
movedand the (C card 1 is maintained in the connected 
Slate 

[0024] On the other hand, when the IC card 1 is to be 
discharged from the connector device, first, the one end s 
I6a of the lock lever 16 is slid from the position of the 
arrow iii in the direction of the arrow iv and the other end 
ISb of Che lock lever 15 is retracted into the knob 4a, 
Since the lock lever 16 is released from the locked state 
by the operation, when the knob 4a is pushed in the di- jo 
rection of the arrow i of FIG. 3. the push rod 4 is further 
moved forward from the push position. As a result, since 
the actuating portion I2a of the transmission pm 12 is 
moved from the cam surface 8 of the cam groove 1 4 to 
the cam surface A and from the cam surface A to the fS 
cam surface D through the cam surface E by the tensile 
strength of the coit spring 10 as shown in FiG. 7C. the 
push rod 4 is moved in the direction of the arrow ii of 
FIG 3 as shown in FIG. 7D and projected to the project- 
ing position as shown in FIG. 2. The actuating portion 20 
1 2a of the transmission pin 1 2 is not abutted against the 
receiving portion I5a of the drive plate 15 also at the 
time. Thus, when the push rod 4 is moved to the pro- 
jecting position, the actuating portion I2a confronts the 
receiving portion 1 5a on the cam surface D. 2S 
[0025] When the knob 4a of the push rod 4 is pushed 
again in the direction of the arrow i of FIG. 3 after it is 
projected up to the projecting position as described 
above, since the actuating portion I2a of the transmis- 
sion pin 12 is locked to the cam surface B of the cam 30 
groove 1 4 from the cam surface D through the cam sur- 
face C as -shown, in FIG. 7E. The push rod 4 is held at 
the push position again. At the time, since the actuating 
portion 1 2a of the transmission pin 1 2 is abutted against 
the receiving portion 1 5a of the drive plate 1 5 and press- 35 
es It in the process that the actuating portion 1 2a moves 
to the cam surface 0. the eject arm 5 engaged with the 
drive plate 15 is turned and the claw pieces 6a. 7a of 
the first and second turning arms 0. 7 press both the 
ends of the front surface of the IC card 1 approximately 
linearly in a separating direction in accordance with the 
turn of the eject arm 5. Therefore, the socket contacts 
of the IC card 1 inserted into the contact pins of the pin 
housing 2 under pressure are released therefrom as 
shown by a two-dot-and-dash-line in FIG. 2. Conse- 
quently the IC card l can be simply discharged from the 
IC card connector device by pulling out it while taking 
the operator's side thereof with fingers 
[0026] In an embodiment shown in FIG z a lock lever 
15 is held by a the knob 4a so that it 13 turned m the ^0 
directions of arrows v vi about a support shaft 17 and 
the lock lever 16 executes a turning motion m place of 
a sliding motion. The lock lever 16 is always elastically 
urged in a locking direction (the direction of the arrow 
VI) and the locked state thereof is released only when it 
IS turned m the direction of the arrow v against the elastic 
urging force of a spring 1 c. Since the empioyment of the 
above arrangement permits the pusn red 4 to be auto- 



matically locked at the push position without the need 
of especially actuating the lock lever 16. the IC cards 1 
can be more securely prevented from being erroneously 
discharged This arrangement may be applied to the 
look lever 16 which executes the sliding motion. 
[0027] Although the connector device on which two 
IC cards can be loaded are exemplified and described 
in the above respective embodiments, the present in- 
vention IS also applicable to a connector device on which 
one or three or more IC cards can be loaded likewise, 
[0028] The present invention executed in. the above 
embodiments can achieve the following advantages. 
[0029] The check means for locking the movement of 
the push rod or releasing the lock of the pusn rod at the 
push position of the push rod is provided with the IC card 
connector device which includes the frames for support- 
ing an IC card so that it can be inserted and withdrawn 
and the push rod capable of reciprocating between the 
push position and the projecting position and in which 
when the IC card is inserted, the push rod is located at 
the push position, the push rod is moved to the project- 
ing position in this state by the first push motion of the 
push rod and the IC card is discharged by the second 
push motion of the push rod executed at this projecting 
position. As a result, when it is not desired to discharge 
the IC card which has been inserted, the discharge op- 
eration of the IC card is prohibited by locking the push 
rod at the push position by the check means, whereby 
the drawback that the IC card is discharged against the 
operator's intention, can be overcome. 
[0030] When the transmission pin capable of holding 
the push rod at the two positions or . the push position 
and the projecting position and the heart-shaped cam 
mechanism composed of the heart-shaped cam groove 
are provided and the push rod is locked at the push po- 
sition by the check means, the discharge of the IC card 
against the operator's intention can be prevented. Since 
the transmission pin is caused to trace the heart-shaped 
cam groove in one direction by the first push motion of 
the push rod in the state that locking motion performed 
by the check means at the push position is .released to 
thereby permit the push rod to reciprocate between the 
push position and the projecting position, the IC card 
which has been inserted can be discharged by the sec- 
ond push motion of the push rod from the projecting po- 
sition to the push position. Further since the eject mech- 
anism can be intensively disposed to the outside surface 
of the frame and the push rod. the size of the eject mech- 
anism can be reduced and. in particular, it can be pref- 
erably applied to an IC card connector device corre- 
sponding to a plurality of IC cards. 
[0031] In addition, when the check means is arranged 
to automatically lock the push rod at the tune it is 
pushed the check means can more securely prevent 
the erroneously discharge of the IC card 
[0032] The check means can be composed of a lock 
lever which ts slid or turned, and when [he lock lever is 
attached to the push rod at the time the check means 
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can be integrally arranged with the push rod and the size 
of them can be reduced as a whole. In particular when 
the knob is attached to the push rod and the lock lever 
is disposed in the knob, operabitity of the check means 
when It performs locking and lock releasing operations s 
can be improved. 



Claims 

JO 

1. An IC card connector device including frames for 
supporting an IC card so that it can be inserted and 
withdrawn and a push rod capable of reciprocating 
between a push position and a projecting position. 

in which when the IC card is insened. the push rod JS 
is located at the push position, the push rod is 
moved to the projecting position in this state by the 
first push motion of the push rod and the IC card is 
discharged by the second push motion of the push 
rod executed at this projecting position, said IC card 20 
connector device comprising check means for lock- 
ing the movement of the push rod or releasing the 
lock of the pusn rod at the push position of the push 
rod. 

25 

2. An IC card connector device according to claim 1 ^ 
comprising a transmission pin capable of holding . 
the push rod at the two positions or the push posi- 
tion and the projecting position and a heart-shaped 
cam mechanism composed of a heart-shaped cam 30 
groove. 

3. An IC card connector device according to claim 1 
or 2. wherein said check means is manually actuat- 
ed to thereby lock the push rod or release the lock 35 
of the push rod. 

4. An IC card connector device according to claim ^ 
or 2. wherein said check means is automatically ac- 
tuated when the push rod is pushed to thereby lock -^o 
the push rod at the push position. 

5. An IC card connector device according to claim 1 
or 2. wherein said check means is composed of a 
lock lever which is slid or turned. 45 

3. An IC card connector device according to claim 5. 
wherein said lock lever is attached to the push rod. 

An IC card connector device according to claim 6. so 
wherein a knob is attached to the push rod and said 
lock lever is disposed in said knob 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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